Bladder Cancer in Nonsmokers 
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Potential risk factors for bladder cancer were studied in a series of 76 male and 76 female bladder cancer 
cases and 238 male and 254 female controls who reported never having smoked. Risk factors included 
usual occupation, smoking by the spouse, sidestream smoke exposure at home and at work and in trans¬ 
portation, coffee drinking (caffeinated and decaffeinated); artificial sweetener use, body mass index, and 
a history of diabetes and high blood pressure. No association was found with spouse's smoking or reported 
sidestream smoke exposure, coffee drinking, artificial sweetener use, or a number of other variables; 
however, there was some indication that several occupations were overrepresented in the cases. A positive 
association was found with snuff use in women, but the numbers were small (three cases and one control). 
Restriction of the study to lifetime nonsmokers permitted the assessment of potential risk factors in the 
absence of potential confounding and interactive effects of smoking. The study had adequate statistical 
power to detect moderately small elevated risks due to the main factors examined. 
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C IGARETTE SMOKING is a well-established risk factor 
for bladder cancer, as is occupational exposure to 
specific carcinogens 1-3 ; however, it is generally agreed that 
a substantial proportion of bladder cancer incidence re¬ 
mains unexplained. 4- * 

In the current study, a number of potential risk factors 
for bladder cancer are examined in a group of bladder 
cancer cases and controls who reported never having 
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smoked on a regular basis (e g., as much as one cigarette, 
cigar, or pipe per day for I year). The restriction of the 
study to lifetime nonsmokers permits the assessment of 
potential risk factors in the absence of smoking, which 
could act as a confounding variable. 

Methods 

The data used in this analysis derive from a large, on¬ 
going case-control study of smoking and cancer that has 
been in progress since 1969, as previously described. 7 In 
this large study, cases consisted of patients with tobacco- 
related cancers who were interviewed in 18 hospitals in 
six U. S. cities. Controls were hospitalized patients with 
current diagnoses of non-tobacco-related diseases and 
were interviewed in the same hospitals during the same 
time period, thus providing a pool of controls. 

In the current study, all bladder cancer cases inter¬ 
viewed between 1976 and 1983 were selected from the 
large data base. There was a total of 751 male and 197 
female bladder cancer cases during this period. Seventy- 
six male and 76 female bladder cancer cases reported never 
having smoked regularly. For each of these never-smoking 
cases, three controls were sought in the large pool of hos¬ 
pitalized controls. The controls were matched on age 
(within 5 years), sex, race, hospital, year of interview, and 
lifetime nonsmoking status. In all, 238 male and 254: fe¬ 
male controls were selected (3 controls were not obtained 
for all cases). 

The distribution of diagnoses among the controls was 
as follows: men, 67.1% non-tobacco-related cancers. 
32.9% noncancer diagnoses; women, 59.3% non-tobacco- 
related cancers, 40 7% noncancer. 
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Table 1. Distribution of Nonsmoking Bladder Cancer Cases and Controls by Selected Demographic Variables 



M 


F 

Cases 

Controls 

Cases 

Controls 

No. (%> 

No. (*) 

NO. (%) 

No. (%) 


Age 






(6.6) 

20 


<;49 

15 

09 7), 

50 

(21.0) 

5 

(7 9) 

50*59 

20 

(26.3) 

55 

(23:1) 

9 

0 1.8): 

30 

(118) 

60-69 

30 

(39.5) 

104 

(43:7) 

32 

(42.1) 

116 

(45 7) 

. 70+ 

11 

(14.5)' 

29 

(12:2) 

30 

(39.5) 

88 

(34.6) 

Total 

76 


238 


76 


254 


Religion 






(38.2) 

70 


Protestant 

20 

<26.3): 

63 

(26.5) 

29 

(27.6) 

Catholic 

29 

(38.2) 

94 

(39.5) 

34 

(44.7) 

125 

(49 2) 

Jewish 

21 

(27.6) 

60 

(25.2) 

7 

(9.2) 

40 

(15.7) 

Other 

6 

(7.9) 

21 

(8.8) 

6 

(7.9) 

19 

(7.5) 

Total 

76 


238 


76 


254 


Years of education* 









Ml 

14 

087) 

47 

(20.0) 

40 

(54.1) 

104 

(41.4) 

12 

16 

(21.3) 

54 

(23.0) 

16 

(21.6) 

87 

(34.7) 

13-15 

1) 

(14.7) 

41 

(17.4) 

8 

(10.8) 

29 

(11.6) 

16+ 

34 

(45.3) 

93 

(39.6) 

10 

(13:5) 

31 

02.3) 

Total 

75 


235 


74 


251 


Occupational status 






(14.5) 

37 

(14.5) 

Professional 

39 

(51.3) 

117 

(49.2): 

IT 

Skilled' 

22 

(29.0) 

82 

(34.4) 

17 

(22.4) 

86 

(33,9) 

Semiskilled 

9 

(11.8) 

23 

(9.7) 

5 

(66) 

16 

(6,3) 

Unskilled 

6 

(7:9) 

16 

(67) 

8 

(10.5) 

26 

(10.2) 

Housewife 

— 

— 

— 

— 

35 

(46.0) 

89 

(35,0) 

Total 

76 


238: 


76 


254 



* Years of education unknown for ooe male case, two female c as es , three male controls, and three female controls. 


All subjects were interviewed in the hospital with a 
structured questionnaire, which contained questions on 
demographic factors, residence, usual occupation, self-re¬ 
ported occupational exposures, tobacco smoking, spouse’s 
smoking, exposure to sidestream tobacco smoke, alcohol 
use, coffee drinking, saccharin use, height, current weight, 
weight 5 years before current hospitalization, and history 
of previous diseases. 

Usual occupation was assessed by asking each subject 
what job he had held for the longest period of time. Self- 
reported occupation was coded according to an abbrevi¬ 
ated list of the U. S, Bureau of Census codes.* Information 
on exposure at work or at home to a variety of occupa¬ 
tional and environmental substances was elicited from 
each subject. An individual was classified as exposed to a 
specific substance if that exposure occurred for at least 8 
hours/week for at least 1 year. The number of years of 
each self-reported exposure was also obtained. Residence 
at three periods (childhood, adolescence, adulthood) was 
categorized as urban, rural, or mixed urban and rural. 
The county and state of longest residence in adulthood 
was also obtained from those interviewed from 1979 on¬ 
ward. 


Information on spouse’s smoking status was asked of 
those individuals who had ever been marriedi Because 
questions on passive smoking were added to the ques¬ 
tionnaire in 1979, spouse’s smoking status was available 
for only 58% of the nonsmoking bladder cancer cases and 
controls. Information on exposure to sidestream smoke 
at home and at work was available for only 21% of the 
cases and controls. 

Usual intake of regular and decaffeinated coffee was 
determined by asking for the number of cups of each kind 
drunk per day. 

Artificial sweetener use was elicited in terms of whether 
the subject had ever used either saccharin or cyclamate, 
as well as number of packets, tablets, or drops consumed 
per day of saccharin food additives; number of cans con* 
sumed per day of artificially sweetened beverages; and 
years of artificial sweetener use. 

Body mass index (BMI) (weight/height* X 10,000) was 
calculated for each subject with the reported weight of 5 
years before diagnosis. 

History of diabetes meliitus and of high blood pressure 
was also obtained from each subject. 

The measure of association used to examine the rela- 
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Table 2: Selected Occupations of Male Nonsmoking Bladder 
Cancer Cases and Controls 


Usual (occupation 

Cases 

Controls 

Odds 

ratio 

No. 

(%)* 

N6. 

(%>+ 

Auto mechanics 

0 

(0.0) 

5 

(2:1): 

03 

Chemical workers 

4 

(53) 

2 

(0.8) 

6.6$ 

Construction workers 

0 

(0.0) 

7 

(2:9) 

0:2 

Electrical workers 

2 

(2.6) 

6 

(2.5): 

1.1 

Farmers 

3 

(3:9) 

1 

(0.4) 

9.7$ 

Firemen 

3 

(3:9) 

0 

(0.0) 

22.7$ 

Machinists 

4 

(53) 

3 

03 ) 

4.4$ 

Physicians 

6 

(7:9) 

2 

(0.8) 

10.1$ 

Policemen! 

0 

(0.0) 

5 

(2.1) 

03 

Printers 

2 

(2.6) 

6 

(2.5) 

l.t 

Textile workers 

0 

(0.0) 

3 

03) 

0.4 

Truck, bus. taxi drivers 

3 

(3.9) 

8 

(3.4) 

1.2 

Woodworkers 

2 

(2.6) 

l 

(0.4) 

6.4 


* Based on 76 cases. 

+ Based on 238 controls. 

$ Statistically significant at P « 0.05 level. 


tionship between variables of interest and bladder cancer 
is the odds ratio. 9 Corresponding test-based 95% confi¬ 
dence intervals were calculated according to Miettinen. 10 

Results 

Information on cell type was available for all non¬ 
smoking bladder cancer cases. The distribution of cell 
types among the cancer cases was as follows: men, 93.4% 
transitional cell carcinoma, 3.9% adenocarcinoma, 2.6% 
squamous cell carcinoma; women, 82.7% transitional cell 
carcinoma, 6.7% adenocarcinoma, 6.7% squamous cell 
carcinoma, 2.6% anaplastic, 1.3% papillary and mucinous 
adenocarcinoma. 

The age distributions of the bladder cancer cases and 
controls are presented in Table 1. Few differences were 
found between cases and controls with respect to age, be¬ 


cause the controls were roughly matched to cases on this 
variable. Female cases and controls were older, in general, 
than male cases and control; mean age of female cases 
was 66.4 years, compared with 58.9 years for male cases. 

Cases and controls differed little by religious affiliation, 
years of education, or occupational status as derived from 
self-reported occupational title (Table 1). The large num¬ 
ber of subjects classified as professional or managerial re¬ 
flects the relatively high socioeconomic level of male pa¬ 
tients from Memorial Sloan-Kettering, the hospital con¬ 
tributing the most patients to the study population (61% 
of the men and 45% of the women were from Memorial). 

Table 2 presents the frequency distributions of male 
cases and controls by selected occupations. Although the 
numbers are extremely small, significantly increased odds 
ratios for bladder cancer were found among those clas¬ 
sified as chemical workers (primarily chemists and chem¬ 
ical engineers), firemen, machinists, and physicians. The 
increased risk found in physicians is most likely due to 
selective referral of physicians with bladder cancer seeking 
treatment at Memorial Sloan-Kettering (only one of the 
six physician cases was not treated at Memorial). 

Among those individuals who had ever been married, 
bladder cancer cases and controls differed little with re¬ 
spect to whether or not their spouse smoked. Fifteen of 
the 49 male cases (30.6%) had a wife who had smoked, 
compared to 50 of the 137 male controls (36.5%). Among 
women, 24 of the 35 cases (68.6%) had a husband who 
had smoked compared with 83 of the 129 controls 
(64.8%). Male cases were somewhat more likely than con¬ 
trols to report exposure to sidestream smoke at home, 
whereas female cases were less likely to report home ex¬ 
posure (Table 3). These differences were small and did 
not reach statistical significance. When exposure to side- 
stream smoke at work or in transportation was examined 
(Table 4), male cases reported less exposure, whereas fe¬ 
male cases reported more exposure than their corre- 


TaBLE 3. Number of Hours Per Week of Exposure to Sidestream Tobacco Smoke at Home* in Nonsmoking Bladder Cancer Cases and Control* 


Hours/week 


M 



F 



Cases 

Controls 

Cases 

Controls 

No. 

(%) 

No. 

<%) 

No. 

(%) 

No. 

(%) 

None 

16 

(69.6) 

34 

(773) 

11 

(64.7) 

15 

(53.6) 

<1 ! 

l 

(4.4) 

0 

(0) 

1 

(5.9) 

0 

(0) 

1-2 

0 

(0) 

1 

(23) 

0 

(0) 

0 

(0) 

3-4 

2 

(8.7) 

0 

(0) 

0 

(0) 

0 

(0) 

5-9 

4 

(17.4) 

8 

018.2) 

1! 

(5.9) 

l 

(36) 

10+ 

0 

(0) 

l 

(2.3) 

4 

(23.5) 

12 

(42.9) 


23 


44 


17 


28 



* This information is available only for those subjects interviewed questionnaire containing this item was given only to a limited number 

from 1979 to 1981. The ratio of cases to controls in this table is cldser of controls, whereas the remaining items were asked of the entire pool 

to 1:2 (rather than the 1:3 ratio in other tables) due to the fact that the of controls. 


r 

i 


Source: https://www.industrydocuments.ucsf.edu/docs/pxyxOOOO 
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Table 4. Number of Hours Per Week of Exposure to Sidestream Tobacco Smoke at Work and in Transportation* 
in Nonsmoking Bladder Cancer Cases and Controls 



Cases Controls Cases Controls 


Hours/ week 

No 

<%) 

No. 

<%): 

No 

<%>: 

No. 

m 

None 

12 

(52.2) 

18 

(40 9) 

|i)i 

(64.7) 

23 

(82.1) 

<1 

0 

(0) 

1 

(2:3) 

0 

(0) 

0 

(0) 

1-2 

0 

(0) 

1 

(2:3): 

0 

(0) 

0 

(0) 

3-4 

1 

(4.4) 

3 

(6.8) 

0 

(0) 

1 

(3.6) 

5-9 

4 

( 174 ) 

4 

(9.1); 

1 

(5.9) 

0 

(0) 

10+ 

6 

C26.ll) 

16 

(36.4) 

5 

(29.4) 

4 

(14 3) 

Don't know 

0 

(0) 

1 

(23) 

0 

(0) 

0 

(0) 


23 


44 


17 


28 



* This information is available on I v for those subjects interviewed questionnaire containing this item was given only to a limited number 

from 1979 to 1981. The ratio of cases to controls in this table is closer of controls, whereas the remaining items were asked of the entire pool 

to 1:2 (rather than the 1:3 ratio in other tablfcs) due to the fact that the of controls 


spending controls. Again, these differences were not sta¬ 
tistically significant. 

The distribution of cases and controls by the number 
of cups of brewed coffee consumed per day are presented 
inTable 5. None of the odds ratios for drinkers of varying 
numbers of cups per day was significantly elevated, and 
there was no suggestion of a trend in either sex. Daily 
consumption of decaffeinated coffee also showed no as¬ 
sociation with bladder cancer (Table 6). Cases and controls 
were similar with respect to daily intake of tea and instant 
coffee (data not shown): 

Among the men, 77 .6% of the cases and 80.2% of the 
controls never used artificial sweeteners, whereas 76.3% 
of the cases and 79.4% of the controls never drank diet 
soda. Among the women, the cases were slightly less likely 
than the controls to use artificial sweeteners or diet drinks 
(79.0% of the cases, versus 76.0% of the controls never 
used artificial sweeteners, and 84.2% of the cases, com¬ 
pared with 77.2% of the controls, never drank diet soda). 

No association with bladder cancer risk was found for 
BM1, or a history of diabetes or of high blood pressure. 

Only one female case and one male case chewed to¬ 
bacco, and no male cases reported ever having used snuff. 


Snuff use among women, however, was positively asso¬ 
ciated with bladder cancer, three cases, compared with 
one control, had ever used snuff (Fisher's Exact Test, P 
= 0.04). Of the four female snuff users, one case was a 
current user, and the remaining two cases and one control 
were exusers. Two cases use or had used snuff constantly; 
the remaining case used snuff more than 10 times/week, 
whereas the one control used snuff less than once a week. 
The three cases used snuff for I, 31, and 48 years, re¬ 
spectively, whereas the control i used snuff for 3 years. 

Other variables examined and found not to be asso¬ 
ciated with bladder cancer included: marital status; place 
of birth (foreign- or U. S.-born); residence in childhood, 
adolescence, or adulthood with respect to urban or rural 
environment; county of longest residence in adulthood; 
self-reported exposure to a variety of substances; and con¬ 
sumption of wine, beer, and hard liquor. 

Discussion 

The examination of a variety of possible risk factors 
for bladder cancer in a homogeneous group of Lifetime 
nonsmokers provided a means of eliminating the potential 
confounding and interactive effects of smoking, already 


Table 5. Usual Intake of Brewed Coffee Among Nonsmoking Bladder Cancer Cases and Controls 



No. of cups/day 

Cases 

Controls 

OR 

95% Cl 

Cases 

Controls 

OR 

95% Cl 

None/occasional 

40 

129 

1.00* 

_ 

40 

146 

1.00* 

_ 

1-2 

18 

64 

0.91 

0.48-1.71 

24 

58 

Il5I 

0.84-2.72 

3-4 

15 

35 

1.38 

0.69-2.79 

8 

36 

0.81 

0.35-1.88 

5-6 

3 

7 

1.38 

0.34-5.59 

2 

1) 

0.66 

0 14-3.10 

7+ 

0 

3 

0.46 

0.03-8.47 

2 

3 

2.43 

0 41-14.34 


76 

238 



76 

254 




* Referent group. OR: odds ratio; Cl: confidence interval. 


Source: https://www.industrydocuments.ucsf.edu/docs/pxyxOOOO 
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Table 6. Current Usual'Intake of Decaffeinated Coffee Among Nonsmoking Bladder Cancer Cases and Controls 


No. of cups/ctey 



M 




F 


Cases 

Controls 

OR 

95% Cl 

Cases 

Controls - 

OR 

95% Cl 

None/£>ccasional 

60 

179 

l.oo- 

_ 

62 

180 

1.00* 

_ 

1-2 

14 

39 

1.07 

0.54-2:11 

9 

52 

0.50 

0.24-1.07 

3-4 

2 

IS 

0.40 

0 09-11.71 

5 

20 

0.73 

0.26-2:01 

5+ 

0 

5 

0.27 

0.02-4.10 

0 

2 

0.58 

0.03-11.82 


76 

238 



7.6 

254 




* Referent group. 

established as a major risk factor for the disease. The rel¬ 
atively small number of nonsmoking male and female 
bladder cancer cases resulted in small numbers when 
studying subgroups; however, the study had sufficient 
power to detect moderately small associations. For a van* 
able for which information was available on all study par¬ 
ticipants, such as decaffeinated coffee use, with an expo¬ 
sure rate in the controls of 30% and an alpha value of 
0:05, the power to detect an odds ratio of 1.67 was 90%. 
For a variable with information missing for some study 
subjects, such as spouse's smoking in men, the power to 
detect an odds ratio of 1.5, given an exposure rate in the 
controls of 36.5% and an alpha of 0.05, was 58%. For 
spouse's smoking in women with an exposure rate of 65% 
in the controls, the power to detect an odds ratio of 1.3 
was 67%. 

The role of occupation in the etiology of bladder cancer 
has been extensively studied, 1 '~ 16 and it has been estimated 
that as much as 30% of bladder cancer cases may have 
an occupationally related cause. 17 Elevated risks among 
chemicali workers, machinists, and fanners have been 
found in some previous studies, 612 ’ 14 ' 15 ' 1 *' 20 whereas others 
have not confirmed these findings. 12151516 Whether the 
observed elevated risk of bladder cancer in firefighters is 
due to a common exposure such as smoke inhalation re¬ 
quires further study. There was some suggestion of an 
increased risk in firemen in a mortality study in Wash¬ 
ington State, 16 although the numbers were small: By con¬ 
sidering only nonsmokers, the current analysis precludes 
the chance of showing an interaction between smoking, 
occupation, and bladder cancer, a possibility suggested 
by Vineis and colleagues. 21 

The findings of the current study with respect to oc¬ 
cupation are limited for several reasons. First, because of 
the composition of our hospital population (largely mid¬ 
dle-class and professional), blue collar industrial occu¬ 
pations are underrepresented. Furthermore, the number 
of subjects in any one occupational group was small. An 
additional consideration is that because of the many 
comparisons made, some may be due to chance alone; 
however, it is unlikely that all of these findings resulted 


OR; odds ratio. Cl: confidence interval. 

from chance. As mentioned previously, the association 
found with physicians is most likely due to referral bias. 
The physicians did not share a common specialty and 
have been examined previously and not shown to have 
an excess risk of bladder cancer. 16 No associations were 
found between occupation and bladder cancer among the 
women. 

Passive inhalation has recently become a subject of 
considerable interest, particularly as it relates to lung can¬ 
cer risk. 22 Because active smoking is a risk factor for blatf" 
der cancer, it may be possible that heavy exposure to side- 
stream smoke increases the risk of bladder cancer in non- 
smokers. The possibility of a relationship between passive 
inhalation and bladder cancer receives some support from 
studies in which elevated levels of nicotine or cotinine (a 
metabolite of nicotine) 23 ' 26 or mutagens 27 have been 
measured in the urine of nonsmokers passively exposed 
to smoke. The results of the current study did not suggest 
greater exposure to sidestream smoke among those with 
bladder cancer, however, information on passive inha¬ 
lation was not available for all study subjects because of 
the use of a different questionnaire version early in the 
study. Furthermore, these questions provide only a rough 
estimate of current sidestream smoke exposure rather than 
of lifetime exposure. Future studies designed to obtain a 
more precise estimate of sidestream smoke exposure will 
be able to more cltarly assess the relationship between 
exposure to others' smoke and the occurrence of bladder 
cancer. 

Case-control studies that have examined the relation¬ 
ship of coffee consumption with bladder cancer have 
yielded inconsistent results. Morrison has recently re¬ 
viewed these studies and concluded that the major prob¬ 
lem in assessing the coffee-bladder cancer relationship is 
the difficulty of adequately controlling for confounding 
by cigarette smoking. 28 Of the three studies that present 
data on coffee consumption of nonsmokers separately, 
one showed little increased risk among nonsmokers, 29 one 
yielded an odds ratio of 1.9 for both men and women 
who drank 8 or more cups/week compared with drinkers 
of 7 or fewer cups/week, 30 and one showed an increased 


Source: https://www.industrydocuments.ucsf.edu/docs/pxyx0000 
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risk in men but not in womem 31 Although the current 
study found no association between coffee drinking and 
bladder cancer in nonsmokers of either sex. the disparate 
results in these studies leave the issue unresolved. 

The finding in the current study of no apparent asso¬ 
ciation between either diet beverage consumption or ai> 
tificial sweetener use and bladder cancer in either sex is 
in agreement with the results of several other case-control 
studies. 13 * 32 ' 36 Although a slight elevation in risk among 
women has been shown in subgroups of nonsmok¬ 
ers, 32,34,3r the results among men have been inconsis¬ 
tent. 34 ' 3738 

Snuff use has not been widely examined as a risk factor 
for bladder cancer. Dunham and colleagues 39 reported 
more snuff use among their white female controls (2:5%); 
than among cases (0.9%). The findingof the current study 
that cases were more likely to use snuff than controls must 
be interpreted with caution in view of the extremely small 
number of snuff users. The relationship between snuff use 
and bladder cancer should be examined further with more 
subjects- 

The etiology of bladder cancer is still largely unknown. 
The current study, which has examined a number of po¬ 
tential risk factors in the absence of the confounding and 
interactive effects of the major risk factor (smoking), sug¬ 
gests that coffee drinking, artificial sweetener use, and ex¬ 
posure to sidestream smoke are not important factors in 
bladder cancer in nonsmokers. 
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